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DUf-L.'CATfe 
COLD-STORAGE APPLIANCE 

This invention relates to cold-storage appliances such as refrigerators and freezers for 
storing foodstuffs and other perishables. The invention can be applied equally well to 
5 storing any items within a cooled environment. Other applications include storage of 
chemicals or biological specimens. 

The principal reason for storing foodstuffs in refrigerated conditions is to retard their 
degradation through microbial action or physiological or chemical changes, so that their 

1 0 shelf-life is extended for as long as possible. In order optimally to extend shelf-life through 
refrigeration, several factors must be considered; for example, the most suitable 
temperature for storing the foodstuff In addition, some foodstuffs degrade quickly under 
the attack of virulent microbes that are readily circulated to other foodstuffs stored nearby, 
causing cross-contamination. It has long been appreciated that it is desirable to segregate 

15 different types of foodstuffs; accordingly, modem refrigerators are usually 
compartmentalised with the intention that the user will store similar types of food in each 
compartment. 

As cold-storage appliances consxime large amounts of power in use, energy efficiency is 
20 also an important consideration when designing such appliances. In fact, this is becoming 
an increasingly important consideration for consumers when they buy electrical appliances 
such as refrigerators, freezers, washing machines and tumble driers: retailers have 
responded to this by displaying energy-efficiency ratings on the front of such appliances in 
their showrooms. Indeed, this an EU requirement, 

25 

The typical household refrigerator is an upright cabinet with a hinged door on its front. 
The door and cabinet form an airtight enclosure via a magnetic compressible seal. 
Substantially all of the interior of the cabinet defines a storage volume, most commonly 
partitioned by a number of shelves. Access to all of the shelves is gained by opening the 
30 door, which is common to all shelves. The refrigerator also houses a copier xmit situated 
near to its top which cools the air circulating as a convection current in which the air 
cooled by the cooler unit sinks to the bottom of the refrigerator around the sides of the 
interior storage space, and as the air is warmed, it rises up through the centre of the interior 
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biack to the cooler unit where it is cooled, and so on ad infinitum. 

To allow convection of the cool air around all of the refrigerator to ensure that all stored 
foodstuffs are chilled, the shelves are typically made of wire so that they offer little 
5 resistance to the circulation of air, whilst still being able to support the stored foodstuflfs- 

Upright freezers often follow this same basic design, although the cooler imit is used to 
chill the Ulterior of the freezer to below zero Celsi\is. Upright refrigerators and freezers are 
often combined and sold as a single unit with a refrigerator occupjdng the top half of the 
10 cabinet and the freezer occupying the bottom half, or vice versa. As different temperatures 
are required for the two sections, they are partitioned by a solid divide and each section 
has its own door and cooler unit. 

A major problem with upright refrigerators and freezers is the upright door. The coldest air 
15 will drop to the bottom of the refrigerator or freezer as it is more dense than warmer air. 
When the door is opened, this cold air flows freely out of the refrigerator or freezer to be 
replaced by warm ambient air flowing in at the top. Accordingly, whenever the door is 
opened, the rush of ambient air into the interior of the refrigerator or freezer causes its 
temperature to rise: this rise must be redressed by running the cooler xmit and hence 
20 consuming more energy. Moisture in the incoming ambient air also gives rise to 
condensation and ice within the cabinet. 

A fiirther problem inherent in the upright door is its associated vertical seal. The coldest 
air that collects at the bottom of the refiigerator or freezer constantly seeks to escape 
25 through the sealmg interface so that, if the seal forms an imperfect seal between the door 
and the cabinet, this air will escape. 

A common alternative design of freezer is the chest freezer which, as its name implies, is 
an open-topped chest with a hinged lid closing its top. The interior of a chest freezer is 
30 usually partitioned using open wire walls or open wire baskets. As before, the walls or 
baskets are designed to allow cooled air to circulate freely throughout the freezer by 
convection. 
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The chest freezer helps to combat the problems of the upright refrigerator or freezer 
because its lid seal is not exposed to the coldest and densest air in the same manner. 
However, the chest configuration is inconvenient and wasteful of space because it 
5 precludes use of the space immediately above the freezer, which space must be preserved 
to allow the lid to be opened. Nor can items be left conveniently on top of the lid. It is also 
well known that large chest freezers can make access to their contents extremely difficult, 
it being necessary to stoop down and shift numerous heavy and painfully cold items to get 
to items at the bottom of the freezer compartment. 

10 

Moreover, both upright refrigerators and freezers and chest freezers suffer from a common 
disadvantage as follows. Generally, users want to access only one part of a refrigerator or 
freezer at a time. However, as there is generally only a single common door or lid for 
either a refrigerator or a freezer compartment, each time the door is opened the whole of 
15 its interior is exposed to warm ambient air, and so the whole of the interior must be cooled 
afresh at the expense of further energy consumption. 

As mentioned above, segregation of different types of foodstuff is advantageous in 
avoiding cross-contamination. However, segregation of food is often compromised by the 

20 convection principle employed in most refrigerators. As the cooled air must chill the 
stored foodstuffs, it is circulated throughout the refrigerator. The substantially open 
baskets or shelves designed to promote circulation of air between the compartments 
unfortunately also promote the circulation of moisture and harmfiil bacteria. In addition, 
any liquid that may spill or leak from a foodstuff container will not be contained by the 

25 open partitions: this is particularly a problem for juices running from uncooked meats 
where the chances of contamination are high and the consequences of cross-contamination 
can be particularly severe. 

As will be appreciated from the foregoing discussion, it is advantageous to divide a 
30 refrigerator into compartments, each with its own dedicated door or lid. Embodiments of 
this idea are disclosed in UK Patent Numbers GB 602,590, GB 581,121 and GB 579,071, 
all to Earle, that describe cabinet-like refrigerators. The front of the cabinet is provided 



f • ; 

with a plxirality of rectangular openings for receiving drawers. Each drawer has a front 
panel larger than its respective opening so that a vertical seal is formed around the overlap 
when the drawer is in a closed position. 

5 The drawers and their contents are cooled by a cooler unit that circulates cooled air by 
convection within the cabinet, in common with the types of refrigerator abready described. 
To promote circulation of this air amongst all of the drawers, the drawers are open-topped 
and have apertures in their bottoms. Also, the drawers are disposed in a stepped 
arrangement, those at the top of the refrigerator extendmg back less far into the cabmet 
10 than the lower drawers so that the rear of each drawer is exposed to the downward flow of 
cooled air from the cooler unit. 

Although only one drawer need be opened at a time, the apertures in the bottom allow cold 
air to flow freely from the open drawer, which is replaced by warm moist ambient air to 

15 the detriment of energy efiBciency and with the increased possibility of cross- 
contamination. Indeed, when a drawer is opened, cold air within the cabinet above the 
level of that drawer will flood out, drawing ambient air into the cabinet. Furthermore, the 
drawers encourage ambient air to flow into the interior of the refrigerator because, upon 
opening, they act as pistons drawing the ambient air into the interior of the refrigerator 

20 cabinet. Once in the cabinet, the warm air can circulate as freely as the cold air that is 
supposed to be there. 

Even when closed, the accumulation of cold air towards the bottom of the cabinet will 
exert increased pressure on the vertical seals of the lowest drawers, increasing the 
25 likelihood of leakage if the seal is faulty. 

A fiirther example of the above type of refrigerator is disclosed in UK Patent Number 
GB 602,329, also to Earle. The refrigerator disclosed therein suffers many of the above 
problems but is of greater interest in that a single drawer consisting of insulated sides and 
30 base is provided within the cooled interior of the cabinet. In contrast to the variants 
outlined above, the sides and base are solid and not perforated so that air cannot flow 
through them. When the drawer is closed, a horizontal member within the cabinet 
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combines with the drawer to define a compartment, the horizontal member thus being a lid 
for the drawer. This compartment is provided with its own cooling coils situated just 
below the horizontal member. 

5 Very little detail is given about the seal that is formed between the drawer and the 
horizontal member, other than that the horizontal member has a downwardly projecting 
rear end with a biased edge that makes a close fit with the rear wall of the drawer. Nothing 
else is said about the junction between the drawer and the horizontal member, apart from 
the general statement that the drawer is adapted when in its closed position to fit 'fairly 
10 snugly' against the horizontal member. It can only be inferred that the drawer and the 
horizontal member merely abut against each other. Whilst this will impede the passage of 
air into and out of the drawer, it v^U not form an impervious seed. As this is not a vapour 
seal, icing is likely to occur even when the drawer is closed. 

1 5 The drawer arrangement described creates a compartment in which a different temperature 
can be set when compared to the essentially common temperature of the rest of the 
refrigerator. It is particularly envisaged that the drawer can act as a freezer compartment. 
The Applicant has appreciated a disadvantage in this arrangement, namely that as the 
freezer drawer resides within the cooled interior when closed, the outer surfaces of the 

20 drawer within the cabinet will be cooled to the temperature of the refrigerator. 
Accordingly, when the drawer is opened, those cooled outer surfaces will be exposed to 
ambient air containing moisture that will condense on the cooled surfaces leading to an 
xmdesirable accumulation of moisture. Condensation involves transfer of latent heat from 
water vapour to the drawer, thus increasing the burden of cooling the drawer again when 

25 the drawer is returned to the closed position within the cabinet. 

Additionally, condensed moisture will be transferred to the interior of the refrigerator 
when the drawer is closed. As discussed above, the presence of water promotes microbial 
activity. A further disadvantage of introducing water into the interior of the refrigerator is 
30 that it may freeze: this can be a particular problem where the drawer of the enclosed 
compartment meets the insulated top, as any ice formation will fomi a seal that locks the 
drawer in a permanently closed position. This disadvantage was appreciated by Earle, as a 
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cam mechanism is included in his proposal to break any ice-formed seals. It is also 
possible for a build-up of ice to affect the sealing ability of the seal, by preventing mating 
sealing surfaces from mating correctly. 

5 Of course, the accumulation of ice on moving parts of the drawer mechanism is also 
undesirable as it will impede movement of the drawer. 

It is against this background that the present invention has been devised. In a broad sense, 
the invention resides in a cold-storage appliance comprising: 

10 

an open-topped insulating container defining an extemal surface; 

an insulating lid adapted to close the open top of the container; 

15 a cooling means adapted to cool the interior but not the exterior of the container; 

and 

a structure supporting the container, the lid and the cooling means; 

20 wherein the container is mounted to the structure for movement relative to the structure 
and the lid to open the container and afford access to its interior or to close the container, 
and wherein at least a majority of the extemal surface of the container is exposed to 
ambient air when the container is closed by the lid. 

25 By exposing the extemal surface of the container to warmer air than it contains, that 
surface is kept above the temperature at which significant condensation can occur. This is 
in contrast to the prior art where the extemal surface of a drawer within a cooled 
compartment is exposed to ambient air only when the drawer is open, and so is inevitably 
cold enough to risk condensation when the drawer is opened. In the invention, there is no 

30 problem with condensation on the extemal surface, and hence no problem with latent heat 
transfer to the container or the icing and cross-contamination difficulties of condensed 
water within the appliance. Indeed, the extemal surface of the container does not undergo 
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any significant temperature rise when the container is moved and hence opened. 

The invention thus provides a cold-storage appliance having an ambient-exposed surface 
area enclosing a cooled compartment, in which a majority of that surface area moves upon 
5 opening the compartment whereas a minority of that surface area remains stationary. This 
may be contrasted with the prior art in which a majority of the ambient-exposed surface 
area remains stationary when the compartment is opened by moving a minority of that 
surface area. In that sense, the invention goes directly against conventional wisdom. 

10 It is preferred that movement of the container v^th respect to the structure and the lid 
includes a major generally horizontal component of movement, to which end the container 
may be mounted to the stmcture by means running along at least one generally horizontal 
track. Such a track suitably includes rails, which rails are advantageously telescopic. 

15 Further or in the alternative, the container can be supported by wheels or rollers running 
along a generally horizontal support surface. 

In any case, to aid seal operation, movement of the container v^th respect to the structure 
and the lid preferably includes a minor generally vertical component of movement when 
20 the container is near to the lid. More specifically, the container advantageously lifts against 
the lid upon closing and drops away from the lid upon opening. The track or support 
surface may, for example, include a ramp effecting this vertical component of movement. 

For optimum sealing, the apparatus preferably includes horizontal seal means that seal the 
25 container to the lid when the container is closed. The seal is advantageously compressible 
and may operate magnetically, for example electro-magnetically. The seal could 
alternatively be of hydraulic or pneumatic type. 

To solve the problem of condensation as effectively as possible, it is preferred that 
30 substantially all of the external surface of the container is exposed to ambient air when the 
container is closed. The external surface may comprise a pltirality of surface portions, such 
as are defined by bottom and side walls of the container. For example, the container may 
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be generally cuboidal for best use of space. 

In an elegant arrangement, the cooling means is associated with the lid and more 
preferably is integral with the lid. Cleaning is eased if the cooling means is substantially 
5 flush with the underside of the lid. 

The appliance preferably further includes shut-down means for shutting down the cooling 
means when the container is not closed. This saves energy. The shut-down means may, for 
example, include a switch closed by presence of the container so that the user does not 
10 have to remember to operate the shut-down means every time the container is opened or 
removed from the structure. 

Further to improve energy consumption and to minimise cooling of ambient air within the 
appliance, a retractable screen is preferably provided being extensible across and suitably 
15 beneath the cooling means when the container is open. For example, the screen may be 
furled on a roller when retracted, and is preferably heat-reflective. 

For automatic extension and retraction, the screen may be attached at one end to the 
structure and at an opposed end to the container or to means such as a cradle associated 

20 with the container, and is advantageously biased into a retracted configuration. If attached 
to the container, the screen should preferably be attached to the container in a removable 
manner so that the container can be removed from the appliance. In that event j the 
appliance suitably includes a retaining means for retaining the screen in a wholly or 
partially extended configuration when the screen is detached from the container. However, 

25 where means such as a cradle is employed, the screen can remain attached to the cradle 
even when the container is removed from the appliance. 

To remove water or ice from the screen, a wiper or scraper may be provided. The wiper or 
scraper is suitably operable during retraction of the screen. 

30 



For optimum flexibility of storage use, it is much preferred that the cooling means is 
adjustable so that the same container can be used to chill or to freeze. 
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The structure of the appliance may be a cabinet and/or may include a frame. The appliance 
can be adapted to be built-in between cupboards or other structures, for example by the 
removal of decorative side panels. In any eivent, it is preferred that the structure and/or any 
5 surrounding structure defines at least one ambient air circulation channel around the 
external surface of the closed container. 

Means may conveniently be provided to draw in ambient air from the front of the 
appliance, and/or to exhaust ambient air to the front of the appliance. To this end, the 
10 structure can define a front panel including at least one opening for admission or expulsion 
of air. This front panel preferably fiirther comprises control and/or display means. 

For optimimi circulation, the appliance preferably further comprises an impeller for 
promoting admission and exhaustion of ambient air. 

15 

It is preferred that the container is removable from the structure, so that the container can 
be removed for cleaning or so that it can be taken away from the appliance with its chilled 
or frozen contents still inside. In that latter event, an auxiliary insulated lid or cover is 
preferably attachable to the container upon its removal from the structure. The removed 
20 container can be used on a picnic, for example, or may be used in conjunction with a 
replacement container when there is a need for temporary additional cooled storage. 

To afford access to a container from different sides of the appliance, the container can 
advantageously be moved with respect to the structure in a plurality of different directions 
25 to open the container. 

To segregate and organise the interior of a container for storage of different items, means 
such as partitions, boxes and shelves can be provided to divide the interior of the 
container. 

30 

In preferred embodiments, the appliance of the invention has a plurality of containers, each 
having an associated lid and cooling means. In that case, it is much preferred that the 



cooling means are independently controllable so that each compartment can be set to a 
temperature appropriate to its contents, and preferably so that the ratio of chilled to frozen 
storage space can be varied at will simply by adjusting the temperature of a compartment 
above or below a threshold of, say, zero Celsius. Whilst it is simplest if the respective 
cooling means are connected to a common refrigerator engine, it is possible to have a 
plurality of refrigerator engines. For example, it would be possible to have an individual 
refrigerator engine for each compartment. 

To emulate the space efficiency, familiarity and convenience of upright refrigerators and 
freezers but without suffering their numerous disadvantages as discussed above, the 
containers are preferably stacked one above another. The containers are suitably of 
different interior sizes, shapes or volumes. 

Viewing means may be provided to assist a user in viewing the contents of a container. 
For example, a window may be provided in the front and/or bottom of a container, or a 
suitably-angled mirror can be placed above the container when open. 

The already minimal risk of cross-contamination between compartments can be reduced 
almost to zero by including means for preventing opening of a container when another 
container is open. 

Where the appliance includes stmctures such as a track, a support surface or a retracted 
screen, it is preferred that these stmctures are exposed to ambient air so that there are no 
problems with icing. 

In order that the invention can be more readily understood, reference wdll now be made, by 
way of example only, to the accompanying drawings in which: 

Figure 1 is a front view of a refrigerator/freezer appliance according to an 
embodiment of the invention, shov^g a vertical array of drawers each including a 
bucket; 



-11- 



Figure 2 is a side view of the appliance of Figure 1, with a lower portion of a side 
panel removed so that the sides of the drawers can be seen; 

Figure 3 is a section along line III-III of Figure 2 but with the drawers closed; 

5 

Figure 4 is a section along line IV-IV of Figure 1; 

Figure 5 is an enlarged schematic sectional side view of two drawers of the 
appliance of the preceding drawings, showing one way of moxmting the drawers to 
10 the appliance; 

Figure 6 is an enlarged schematic sectional side view of two drawers of an 
appliance in accordance with the invention, showing another way of mounting the 
drawers to the appliance and a way of mounting buckets removably to the drawers; 



15 



Figure 7 is a plan view of a bucket and lid of Figure 6 showing the disposition of 
rollers and grooves used to mount the drawers to the appliance; and 



Figure 8 is an enlarged schematic detail view of portions of two drawers of an 
20 appliance in accordance with the invention, showing yet another way of mounting 

the drawers to the appliance and buckets removably to the drawers. 

Figures 1 to 4 show a refrigerator/freezer appliance 2 according to an embodiment of this 
invention. The appliance 2 is of upright cuboidal configuration, and comprises five 

25 rectangular-fronted drawers 4 arranged one above another and housed in a cabinet 6 
comprising top 8, bottom 10, side 12 and rear 14 panels. Any of these panels can be 
omitted if it is desired to build the appliance 2 into a gap between other supporting 
structures; in particular, the side panels 12 can be omitted if neighbouring cupboards can 
be relied upon for support or otherwise to perform the function of the side panels 12. The 

30 panels 8, 10, 12, 14 may or may not be structural but if they are not, a frame (not shown) 
provides support for the various parts of the appliance. If a frame is provided, it is 
structurally unnecessary to have panels. 
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The drawers 4 can be slid horizontally into and out of the cabinet 6 by means of tracks on 
the sides of the drawers 4 that will be described in more detail below. If there is no back 
panel 14, it is possible for a drawer 4 to be removed from the cabinet 6 in more than one 
5 direction, as shown in Figure 2. 

Each drawer 4 comprises an insulated open-topped container 16, at least one container 16 
(in this case, that of the central drawer 4) being of a different depth to the other containers 
16 to define a different internal volume. These containers 16 will be referred to in this 
10 specific description as buckets 16. The bottom bucket 16 leaves only a narrow gap to the 
bottom panel 10 of the cabinet 6, whereas the top bucket 16 leaves a substantial space at 
the top of the appliance 2 under the top panel 8, allowing room for a compartment 18 that 
accommodates a refrigerator engine 20, for example including condenser and compressor 
means as is well known. 

15 

The relatively deep bucket 16 of central drawer 4 is intended to hold bottles and other 
relatively tall items stored upright, whereas the other, relatively shallow buckets 16 are for 
correspondingly shallower items. Compared to the shelves and other compartments 
defining the main storage volume of a conventional upright cold-storage appliance, all of 
20 the buckets 16 have a favourable aspect ratio in terms of the substantial width of the access 
opening compared to the depth of the compartment thereby accessed. It is therefore very 
easy to reach every part of the interior of a bucket 1 6 when a drawer 4 is opened. 

The interior of the cabinet 6 is divided by five insulated lids 22, one for each drawer 4, that 
25 are generally planar and horizontally disposed. When a drawer 4 is closed, the open top of 
its associated bucket 16 is closed by an appropriate one of the lids 22 in a manner to be 
described. The lids 22 include cooling means 24 being elements of known type disposed 
in the lower face 26 of each lid 22 to cool the contents of a bucket 16 closed by that lid 22. 

30 Each bucket 16 has a generally flat front face 28 that is exposed when the drawer 4 is 
closed. The front face 28 could be provided with a decorative panel as is well known. 
When the drawer 4 is closed, the front face 28 of the bucket 16 is bordered at the top by a 
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control and display panel 30 dedicated to that bucket 16, the panel 30 being co-planar with 
the front face 28. The panel 30 is supported by the front edge 32 of the appropriate lid 22, 
the panel 30 being recessed into the front edge 32 of the lid 22. 

5 The control and display panel 30 contains a number of displays, switches and audible 
alarms, thus providing a user interface for each bucket 16. For example, the interface will 
most commonly be used for selecting the temperature to which the bucket 16 is to be 
cooled, but also contains temperature displays, on/ofiF and fast-freeze switches, a light 
indicating when the drawer 4 is open and an audible alarm to indicate when the drawer 4 
10 has been open longer than a predetermined time or when the temperature inside the bucket 
1 6 has reached an upper or lower threshold. 

A rounded handle 34 extends across substantially the entire width of the top portion of the 
front face 28 to enable the drawer 4 to be pulled out when access to the interior of the 
15 bucket 16 is required. 

The bottom of the front face 28 of each bucket 16 is bordered by a slot 36 that, as will be 
described, admits ambient air into the cabinet 6. To do so, each slot 36 conmiunicates with 
an air gap 38 extending beneath the entire bottom face 40 of the associated bucket 16 to 
20 meet a void 42 maintained behind each bucket 16, the void 42 being defined by the inner 
surfaces of the back 14 and side 12 panels of the cabinet 6 and the backs 44 of the buckets 
16. As can be seen particularly from Figure 4, the void 42 extends behind each bucket 16 
from the base panel 10 of the cabinet 6 to communicate with the refrigerator engine 
compartment 1 8 at the top of the cabinet 6. 

25 

The air gaps 38 beneath the buckets 16 and the void 42 behind the buckets 16 also 
communicate with air gaps 38 to the sides 48 of the buckets 16. Optionally, vents 46 are 
provided in the side panels 12 of the cabinet 6 adjacent to the buckets 16 through which 
ambient air can also be admitted. As best illustrated in Figures 3 and 4, air gaps 38 extend 
30 around all bar the top side of each bucket 16, so that ambient air entering the cabinet 6 
through the slots 36 can circulate freely around the sides 48, bottom 40 and rear 44 of each 
bucket 16. It will also be noted that ambient air can circulate freely over the top surface 50 
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of each lid 22. To allow this airflow over the uppermost lid 22, which does not have a 
bucket 16 above, a slot 36 is provided under the front face 52 of the refrigerator engine 
compartment 18. 

5 It will be noted that the piston action created by opening a drawer 4 that sucks ambient air 
into the interior of the appliance 2 does not pose a problem in this invention. In fact, this 
action is advantageous as it promotes circulation of ambient air within the cabinet 6. 

Figure 4 shows that the refrigerator engine compartment 18 includes an impeller 54 
10 exhausting through apertures 56 provided in the front face 52 of the refrigerator engine 
compartment 18. As best seen in Figure 1, these apertures 56 extend horizontally across 
the width of the front face 52. The impeller 54 communicates with the void 42 behind the 
buckets 16 to draw air from the void 42, thus continuously promoting the induction of 
ambient air through the slots 36 and the optional side vents 46. Upon entering the 
15 refrigerator engine compartment 18, this air is drawn through the heat-exchange matrix 58 
of the condenser. 

Accordingly, ambient air entering the cabinet 6 through the front slots 36 and, if provided, 
the side vents 46, leaves the cabinet 6 through the apertures 56 provided in the front face 

20 52 of the refrigerator engine compartment 18, and so ambient air is circulated through the 
cabinet 6. More specifically, ambient air enters the appliance 2 where it immediately 
comes into contact with the outer siufaces 40, 44, 48 of the buckets 16 and warms them to 
ambient temperature (or substantially so) before being drawn towards the void 42 and then 
upwards through the void 42 by the circulation of the air. The arrows of Figure 4 

25 demonstrate this circulation of air through the appliance 2. Accordingly, the interior of the 
cabinet 6 is kept close to ambient temperature, and only the interior of each bucket 16 is 
cooled. 

By exposing the external surfaces 28, 40, 44, 48 of the bucket 16 to warmer air than it 
30 contains, there is no problem with condensation on the external surfaces 28, 40, 44, 48, 
and hence no problem with latent heat transfer to the bucket 16 or the icing and cross- 
contamination difficulties of condensed water entering the cabinet 6. 
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In any event, cross-contamination would be unlikely to occur because each bucket 16 is 
tightly sealed when its drawer 4 is closed. So, even if microbes enter the cabinet 6, they 
cannot readily gain access to other buckets 16. It is also unlikely that two buckets 16 
5 would be open together at any given time. It would be possible to include means for 
enforcing this, for example using a mechanism akin to that used in filing cabinets for anti- 
tilt purposes, by preventing more than one drawer 4 being opened at a time. 

When a bucket 16 is open, its open top does not suffer much spillage of cold air, and when 
10 a bucket 16 is closed, the horizontal seals 60 apt to be used in the invention are inherently 
better at sealing-in cold air than the vertical seals commonly used in upright refrigerators 
and freezers. Whilst horizontal seals are known in chest freezers, this invention does not 
suffer the inconvenience and space problems of chest freezers, instead being akin in those 
respects to the much more popular upright appliances. 

As there has to be a large temperature gradient between the cooled inner surfaces 62 of 
each bucket 16 and its outer surfaces 28, 40, 44, 48, the buckets 16 are constructed from 
an efficient insulating material so that the gradient is easily maintained with the outer 
surfaces 28, 40, 44, 48 remaining at, or close to, the ambient temperature. Materials such 
20 as phenolic foam or polyurethane foam (optionally skinned with GRP or a polycarbonate 
in a composite structure) are particularly preferred for the constmction of the buckets 16. 

If segregation of the contents of a particular bucket 16 is required, that bucket 16 may be 
fitted with removable inserts 64. The inserts 64 are of varying shape and dimensions and 
25 may be used to define many types of compartments. For instance, an insert 64 may be a 
thin partition with a length corresponding to the length or width of the bucket 16 in which 
it is received. An insert 64 may be a box, with or without a lid, or an insert 64 may include 
clips for holding bottles in place or trays for holding eggs or the like. An insert 64 could 
also be a wire basket or shelf. 

30 

As can be seen in Figure 2, one or more of the buckets 16 can be removed from the 
appliance 2 and fitted with an insulated cover 66. The bucket 16 may then be taken away 



-16- 

fix>m the appliance 2, its insulated construction ensuring that it keeps its contents cool for a 
limited period of time. For instance, the bucket 16 may be used as a cool-box, possibly in 
conjunction with ice-packs to keep the interior cool for as long as possible, Altematively, 
the bucket 16 with cover 66 may be kept close to the appliance 2 to provide added 
5 temporary cooled storage capacity, further buckets 16 being fitted to the appliance 2 in that 
event. 

The drawers 4 and the interaction between the buckets 16 and the lids 22 are shown in 
more detail in Figures 5, 6 and 7. Figure 5 illustrates the drawers 4 of the embodiment 
10 described above with reference to Figures 1 to 4, whereas Figures 6 and 7 describe an 
alternative arrangement. Their common features will be described now and their 
differences will be discussed later. 

Figures 5, 6 and 8 show clearly how, when a drawer 4 is in a closed position, the 
15 associated lid 22 closes the open top of the bucket 16. A compressible seal 60 is provided 
under the lid 22, which seal 60 corresponds in size and position to the top edge 68 of the 
bucket 16 that lies durectly beneath the seal 60 when the drawer 4 is closed. The seal 60 
can have magnetic qualities, for example being electro-magnetically operable, or may 
employ hydraulics or pneumatics as aforesaid. When the bucket 16 is closed, the bucket 16 
20 compresses the seal 60 to form an airtight seal between the lid 22 and the bucket 16. To do 
so, the bucket 16 moves upwardly during the final part of a closing movement. The main 
differences between Figure 5 on the one hand and Figures 6, 7 and 8 on the other hand lie 
in how this upward movement is achieved. 

25 Figures 5 and 6 also show how the bottom of the lid 26 houses a heat exchanger 24 for 
cooling the interior of the bucket 16. The heat exchanger 24 is positioned centrally with 
respect to the bucket 16 beneath and occupies much of the underside area of the lid 22. 
The bottom surface of a heat exchanger 24 is flat and generally co-planar with the 
surrounding bottom sxirface of the lid 26, ensuring that the entire bottom surface of the lid 

30 can be wiped clean easily. 

The heat exchanger 24 is controlled by a control element on the control and display panel 
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The &ont edge 74 of each screen 70 is removably attached to the upper part of the rear face 
44 of the associated bucket 16 so that when a drawer 4 is opened, the screen 70 is drawn 
forward with the bucket 16. When the drawer 16 is opened, the screen 70 unrolls fiom the 
reel 72 to form a flat surface directly underneath the lid 22. When the drawer 4 is returned 
to its closed position, the screen 70 is taken up its r^l 72 as aforesaid, for which purpose 
the reel 72 is biased in the roUing-up direction. 

Accordingly, only a small volume of air occupies the gap between the lid 22 and the 
screen 70. which is advantageous as this air will be cooled by proximity to the lid 22. The 
screen 70 is preferably made of silvered or otherwise reflective plastics to suit its purpose 
of preventing heat transfer from the wami ambient air m the large void left by an open 
drawer 16 to the small volume of cold air between the screen 70 and the heat exchanger 
24. Consequently, when the dmwer 4 is returned to its closed position, only a very small 
volume of cooled air remains in the cabinet 6 when compared with the much larger 
volume of warm ambient air, causing only a negligible drop in temperature that is soon 
redressed by the resumption of ambient air flow into the cabinet 6. 

Although designed to be heat-reflective and insulating, the underside of a screen 70 is 
likely to cool to some extent when the associated drawer 4 is opened. This may cause 
condensation or icing on the underside of the screen 70. To remove any such condensation 
or ice, a scraper 76 in the form of a plastics blade presses against the screen 70 where it is 
taken up onto the reel 72. When the drawer 4 is closed, the screen 70 runs over the scraper 
76 and any condensed water or ice runs down the underside of the scraper 76 to be 
collected in a drain 78. 

There is a minor difference in this respect between Figure 5 and Figures 6 and 8 in that 
Figure 5 shows the scraper 76 and drain 78 but Figures 6 and 8 do not. However, as will 
be clear, the scraper 76 and drain 78 could equally well be applied to the embodiments of 
Figures 6 and 7 and Figure 8 if needs be. 

Further to minimise loss of cold air and cooling of ambient air. shut-down means are 
provided to switch off a heat exchanger 24 when the associated drawer 4 is open. These 
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means can include a contact switch (not shown) positioned at the rear of the lid 22 so that 
the back 44 of a bucket 16 presses against the switch to close the switch when the drawer 
4 is closed. When the drawer 4 is opened, the contact is broken and the heat exchanger 24 
is switched off until the drawer 4 is closed once more. THis facility is particularly useful 
5 when a bucket 16 is removed from the appliance 2 for a period of time, so that the user 
does not have to remember to turn off the associated heat exchanger 24. 

Referring now to the features specific to the embodiment of Figures 1 to 5, the mechanism 
for opening and closing a drawer 4 comprises a pair of rails 80, 82 provided on each s:de 
10 48 of a bucket 16 to hold the bucket 16 when the drawer 4 is open. The mils 80, 82 are 
attached to the side panels 12 of the cabinet 6 and are disposed one above another on each 
side of the bucket 16 as best shown in Figure 3. 

Four wheels 84, 86 are mounted to the sides 48 of the bucket 16 to engage with the 
respective rails 80, 82. These wheels 84, 86 are only shown on the lower bucket 16 of 
Figure 5 and are disposed in two pairs, one front pair 84, and one rear pair 86, the front 
pair 84 being at a lower level than r«ar pair 86 so that the rear pair 86 engages the upper 
rails 80 and the front pair 84 engages the lower rails 82. Only one wheel of each pan: 84, 
86 can be seen in the side view of Figure 5. 
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The lower rails 82, at least, are telescopic so as to remain engaged with the front wheels 84 
when the drawer 4 is open. All of the rails 80, 82 temunate at their rear ends in an elevated 
portion 88 behind a ramp 90 whereby, when a drawer 4 is being closed, the wheels 84, 86 
travel rearwardly along the respective rails 80, 82 and up the ramps 90 onto the elevated 
portions 88. In this way. the bucket 16 moves upwardly near the end of its honzontal 
rearward tmvel so that its top edge 68 is forced upwards to compress the associated seal 
60 Conversely, when the wheels 84, 86 travel forwardly along the rails 80, 82 as the 
drawer 4 is being opened, the wheels 80. 82 travel back down the ramps 90 to clear the 
bucket 16 fix)m the seal 60. 

The bucke. 16 optionally also includes four lower ,vheels 92, 94 mounted at Ae bo«om 40 
of the bucket 16. These lower wheels 92. 94 are again only shown on the lower bucket 16 
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of Figure 5 and are disposed in two pairs, one fixjnt pair 92 and one rear pair 94. As before, 
only one lower wheel of each pair 92, 94 can be seen in the side view of Figure 5. 

The lower wheels 92, 94 run upon a supporting surface being the top of a lid 22 beneath 
5 or, in the case of the bottom drawer 4 that does not have a lid 22 beneath, the top surface 
of the base panel 10. 

When a drawer 4 is being closed, the lower wheels 92, 94 travel rearwardly along the 
supporting surface. When the drawer 4 is almost closed, each wheel 92, 94 travels up a 
10 ramp 96 (only a rear ramp 96 can be seen in Figure 5), supporting the upward movement 
of the bucket 16 near the end of its horizontal rearward travel. 

Turning now to the embodiment shown in Figures 6 and 7, many features are shared with 
the embodiment of Figures 1 to 5 and so like numerals are used for like parts. As before, 

15 telescopic rails 100 support the opened drawer 4 but, in this mstance, the rails 100 are 
adapted to permit removal of a bucket 16 fix)m the appUance 2. To this end, the buckets 16 
are provided with two lugs 102 on each side that are received within two correspondingly- 
shaped slots 104 in the rail 100. The lugs 102 and slots 104 extend vertically and have a 
rounded bottom edge 106 : the rounded bottom edge 106 of the lug 102 assists in locating 

20 the lugs 1 02 into the slots 1 04 when a bucket 1 6 is being returned to the appliance 2. 

The telescopic rails 100 are of a two-piece construction. An outer rail 108 is attached to 
the adjacent side panel 12 of the cabinet 6 and so remains stationary in use, whilst an inner 
rail 1 10 that includes the slots 104 travels back and forward as the drawer 4 is opened and 
25 closed. As the rails 1 00 reside within the interior of the cabinet 6 that remains at or near to 
the ambient temperature, there is no problem of ice formation that could jam the sliding 
movement of the rails 100. 

When a drawer 4 if fully or partially closed, its bucket 16 is also supported from below by 
30 four rollers 1 12, 114 mounted on top of the lid 22 beneath the bucket 16, except in the 
case of the lowest drawer 4 where the rollers 112, 114 are mounted on top of the bottom 
panel 10 of the cabinet 6, immediately beneath the lowest drawer 4. The rollers 1 12, 1 14 
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are of a diameter sufficient to span the air gap 38 beneath each bucket 16, and are disposed 
in two pairs, one front pair 1 12 and one rear pair 1 14. 

As seen in the plan view of Figure 7, the front pair of rollers 112 are relatively close 
5 together and are aligned with parallel grooves 116 provided in the underside 40 of the 
bucket 16, the grooves 1 16 extending from the back edge of the underside 40 to near the 
front edge of the underside 40, terminating in an inclined end face 118. The grooves 116 
receive the front pair of rollers 112 when the drawer 4 is open, as shown in the lower 
drawer 4 of Figure 6, It will also be noted that the bucket 16 is clear of the rear pair of 
10 rollers 1 14 in this position. As none of the rollers 1 12, 1 14 bear against the bucket 16 in 
this position, its weight is supported ftilly by the rails 100 and the lugs 102 are seated 
against the base of the slots 104. 

When the drawer 4 is closed, the bucket 16 travels horizontally backwards on its rails 100, 
1 5 initially without the rollers 1 12, 1 14 making contact with the underside 40 of the bucket 
16. When the drawer 4 is nearly closed, however, the rear rollers 114 make contact with 
the rounded lower rear edge 120 of the bucket 16. The grooves 116 are of such a length 
that as the rear rollers 1 14 make contact with the lower rear edge 120 of the bucket 16, the 
front rollers 112 make contact with the inclined end faces 118 of the grooves 116. 
20 Consequently, as the drawer 4 is pushed ftirther back towards its closed position, the 
rounded lower back edge 120 of the bucket 16 and the inclined end faces 118 of the 
grooves 1 16 ride up and over the roUers 1 12, 1 14 so that the bucket 16 is lifted upwards. 
The lugs 102 ride up their slots 104 to permit this movement, whereupon the top edge 68 
of the bucket 1 6 is forced against the compressible seal 60. hi this position, the weight of 
25 the bucket 16 and its contents is removed from the rails 100, the roUers 1 12, 1 14 bearing 
the weight instead. 

In reverse, when the drawer 4 is opened, the bucket 16 moves downwards and forwards as 
the lower rear edge 120 clears the rear rollers 1 14 and the front rollers 1 12 are received 
30 again in the grooves 1 16. Once clear of the rollers 1 12, 1 14. the bucket 16 supported on 
the rails 100 can travel freely to its ftdly open position with the support of the rails 100. 



When the buckets 16 are removed from and returned to the appliance 2, both operations 
are performed with the drawer 4 in its fully open position with the screen 70, if any, fully 
extended. To allow removal of the bucket 16, the front edge 74 of the screen 70 is 
disengaged from the bucket 16 and is held by retaining means m the form of a clip or other 
suitable retaining formation (not shown) depending from the lid 22. 

Turning finally to the embodiment shown in Figure 8, many features are shared with the 
embodiments of Figures 1 to 7 and so, again, like numerals are used for like parts. The 
embodiment of Figure 8 most closely resembles that of Figures 6 and 7, in that similar 
carriage and sealing mechanisms are used. This includes the irmer 110 and outer 108 rails 
of that embodiment 

The principal difference with the embodiment of Figure 8 is how the buckets 16 are 
removably mounted to their associated drawers 4. It will be seen that the iimer rails 110 
are attached to side amis 122 of a cradle 124 that surrounds and embraces the lower 
portion of a bucket 16, to which end the cradle 124 also has front and back retaining 
members 126 and base supports 128. 

A bucket 16 is installed into a cradle 124 when its drawer 4 in its open position. The base 
40 of the bucket 16 rests on the supports 128 with the sides 44 of the bucket 16 being 
retained within the retaining members 126 and arms 122. With the drawer in the open 
position, the bucket 16 sits fully within the cradle 124 so that the top 68 of the bucket 16 
clears the seal 60 and so that the rollers 1 12 are received in the grooves 116. 

As in the embodiment of Figures 6 and 7, the bucket 1 6 travels rearward into the cabinet 6 
when the drawer 4 is closed and, when nearly in its closed position, the passage of the 
rounded lower edge 120 of the bucket 16 and the inclined end faces 118 of the grooves 
1 16 over the rollers 1 12, 114 lifts the bucket 16 up to compress the seal 60. As the bucket 
16 is lifted, it rises within the cradle 124 and is supported by the rollers 1 12, 1 14 alone. 

Whilst a screen is not shown in Figure 8, this embodiment allows, advantageously, the 
front edge 74 of a screen 70 to be attached to part of the cradle 124 of its associated drawer 
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The construction of the buckets 16 may also be varied: whilst solid-walled buckets 16 
fabricated from insulating material have been described, it may be desirable to adopt a 
vacuum design; i.e. to use double-walled buckets, the two walls being separated by a 
partial vacuum or merely an insulating medium of trapped air. 

5 

Whilst a roll-out screen 70 is described in the foregoing specific embodiments, it is only 
one solution to the problem of providing a retractable screen. Other variations include 
folded sheets that concertina upon closing a drawer, or a telescopic stack of sheets that 
slide apart so that the end of one sheet pulls the front of the next sheet as they are pulled 
10 from the stack. 

In addition, whilst using a scraper 76 is a convenient method of removing condensation 
from the screen 70, other methods are possible. Most simply, water can be allowed to 
drain from the screen 70 of its own accord, to be collected in a suitably positioned tiay. 
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Instead of providing a dedicated control and display panel 30 for each bucket 16, aU of the 
buckets 16 could be controlled by a single central control and display panel 30. Further, 
whilst it is preferred that all of the buckets 16 are individually controllable whether by a 
single shared panel 30 or by a plurality of dedicated panels 30, it is possible within the 
inventive concept to predetermine the bucket temperatures of a multi-bucket appliance. 
The predetemiined temperatures may vary from bucket to bucket to provide zones for 
storage of different items, or two or more buckets may share the same temperature or 
fimction. For example, it would be possible to designate a multi-bucket appliance as all 
refrigerator or all freezer if one wished to do so, although the possibiUty remains of 
varying temperature within the typical refrigerator or freezer temperature range if desired. 



Accordingly, reference should be made to the appended claims and other general 
statements herein rather than to the foregoing specific description as indicating the scope 
of the invention. 
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CLAIMS 

1. A cold-storage appliance including: 

5 an open-topped insulating container defining an external surface; 

an insulating lid adapted to close the open top of the container; 

a cooling means adapted to cool the interior but not the exterior of the container; 
10 and 

a structure supporting the container, the lid and the cooling means; 

wherein the container is mounted to the structure for movement relative to the structure 
15 and the lid to open the container and afford access to its interior or to close the container, 
and wherein at least a majority of the extemal surface of the container is exposed to 
ambient air when the container is closed by the lid. 

2. The appliance of Claim 1, wherein movement of the container with respect to the 
20 structure and the lid includes a major generally horizontal component of movement. 

3. The appliance of Claim 2, wherein the container is mounted to the structure by means 
running along at least one generally horizontal track. 

25 4. The appliance of Claim 3, wherein the track includes at least one rail. 

5. The appliance of Claim 4, wherein the or each rail is telescopic. 

6. The appliance of any of Claims 2 to 5, wherein the container is supported by wheels or 
30 rollers running along a generally horizontal support surface. 

7. The appliance of any preceding Claim, wherein movement of the container with respect 



to the structure and the lid includes a minor generally vertical component of movement 
when the container is near to the lid and wherein the container is mounted to the structure 
by means permitting said generally vertical movement. 

8. The appliance of Claim 7, wherein the container lifts against the lid upon closing and 
drops away from the lid upon opening. 

9. The appliance of Claim 7 or Claim 8, wherein the track or support surface includes a 
ramp effecting said vertical component of movement. 

10. The appliance of any of Claims 2 to 9, wherein the track or support surface is exposed 
to ambient air. 

11. The appliance of any preceding Claim, further including horizontal seal means that 
seal the container to the lid when the container is closed. 

12. The appliance of Claim 1 1, wherein the seal is compressible. 

13. The appliance of Claim 1 1 or Claim 12, wherein the seal is of magnetic, hydraulic, or 
pneumatic type, 

14. The appliance of Claim 13, wherein the seal is electro-magnetic. 

15. The appliance of any preceding Claim, wherein substantially all of the external sxirface 
of the container is exposed to ambient air when the container is closed. 

16. The appliance of any preceding Claim, wherein the extemal surface of the container 
comprises a plurality of surface portions. 

17. The appliance of Claim 16, wherein the surface portions are defined by bottom and 
side walls of the container. 
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18. The appliance of any preceding Claim, wherein the container is generally cuboidal. 

19. The appliance of any preceding Claim, wherein the cooling means is associated with 
the lid. 

5 

20. The appliance of Claim 19, wherein the cooling means is integral with the lid. 

21. The appliance of Claim 19 or Claim 20, wherein the cooling means is substantially 
flush with the underside of the lid. 

10 

22. The appliance of any preceding Claim, further including shut-down means for shutting 
down the cooling means when the container is not closed. 

23. The appliance of Claim 22, wherein the shut-down means includes a switch closed by 
1 5 presence of the container. 

24. The appliance of any preceding Claim, wherein a retractable screen is extensible to 
screen the cooling means when the container is open. 

20 25. The appliance of Claim 24, wherein the screen is attached at one end to the structure 
and at an opposed end to the container or to means associated with the container. 

26. The appliance of Claim 24 or Claim 25, wherein the screen is removably attached to 
the means associated with the container. 

25 

27. The appliance of Claim 26, further including retaining means for retaining the screen 
in a wholly or partially extended configuration when the screen is detached from the 
container. 

30 28. The appliance of any of Claims 24 to 27, wherein the screen is exposed to ambient air 
when retracted. 
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29. The appliance of any of Claims 24 to 28, wherein the screen is furled on a roller when 
retracted. 

30. The appliance of any of Claims 24 to 29, wherein the screen is heat-reflective. 

5 

3 1 . The appliance of any of Claims 24 to 30, wherein a wiper or scraper is operable during 
retraction of the screen to remove water or ice from the screen. 

32. The appUance of any of Claims 24 to 31, wherein the screen is biased into a retracted 
10 configuration. 

33. The appliance of any preceding Claim, wherein the cooling means is adjustable so that 
the same container can be used to chill or to freeze. 

1 5 34. The appliance of any preceding Claim, wherein the structure is a cabinet. 

35. The appliance of any preceding Claim, wherein the structure is a frame. 

36. The appliance of Claim 35, wherein the frame is adapted to be built-in between 
20 cupboards or other structures. 

37. The appliance of any preceding Claim, wherein the structure defines at least one 
ambient air circulation channel around the external surface of the closed container. 

25 38. The appliance of any preceding Claim, further including means for drawing in ambient 
air from the front of the appliance. 

39. The appliance of Claim 38, wherein the structure defines a front panel including at 
least one opening for admission of ambient air. 

30 

40. The appliance of Claim 39, wherein the front panel fiirther comprises control and/or 
display means. 
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41 . The appliance of any preceding Claim, further including means for exhausting ambient 
£ur to the front of the appliance, 

5 42. The appliance of any preceding Claim, further comprising an impeller for promoting 
admission and exhaustion of ambient air. 

43. The appliance of any preceding Claim, wherein the container is removable from the 
stmcture. 

10 

44. The appliance of Claim 43, wherein an auxiliary lid is attachable to the container when 
removed from the structure. 

45. The appliance of Claim 43 or Claim 44 when dependant from Claim 25 or from any 
15 Claim dependent from Claim 25, wherein the means associated with the container is a 

movable cradle adapted to receive the container. 

46. The appliance of any preceding Claim, wherein the container can be moved with 
respect to the stmcture in a plurality of different directions to open the container. 

20 

47. The appliance of any preceding Claim, further comprising means for dividing the 
interior of the container. 

48. The appliance of any preceding Claim and having a plvirality of containers, each 
25 having an associated lid and cooling means. 

49. The appliance of Claim 48, wherein the respective cooling means are independently 
controllable. 

30 50. The appliance of Claim 48 or Claim 49, wherein the cooling means are connected to a 
common refrigerator engine. 
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5 1 . The appliance of any of Claims 48 to 50, wherein the containers are stacked one above 
another. 



52. The appliance of any of Claims 48 to 51, further including means for preventing 
5 opening of a container when another container of the plurality is open. 

53. The appliance of any of Claims 48 to 52, wherein the containers are of different 
interior sizes, shapes or volumes. 

10 54. The appliance of any preceding Claim, further including viewing means to assist a user 
in viewing the contents of a container. 

55. The appliance of Claim 54, wherein a viewing window is provided in the front and/or 
bottom of a container. 

15 

56. The appliance of Claim 54 or Claim 55 and including a viewing mirror positioned 
above the container to afford a reflected view from above the container into its open top. 

57. The appliance of Claim 56, wherein the mirror is retractable when not in use. 

20 

58. The appliance of Claim 57, wherein the mirror is attached to the container. 

59. The appliance of any of Claims 56 to 58 and having a plurality of containers, wherein 
the mirror is positioned above ttie containers to view the contents of any of the containers. 

25 

60. A cold-storage appliance, substantially as hereinbefore described with reference to or 
as illustrated in any of the accompanying drawings. 
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ABSTRACT 

COLD-STORAGE APPLIANCE 

5 A cold-storage appliance comprises an open-topped insulating container defining an 
external surface, an insulating lid adapted to close the open top of the container, a 
cooling means adapted to cool the interior but not the exterior of the container, and a 
structure supporting the container, the lid and the cooling means. In accordance with the 
invention, the container is moimted to the structure for movement relative to the 
10 structure and the lid to open the container and afford access to its interior or to close the 
container, and at least a majority of the external surface of the container is exposed to 
ambient air when the container is closed by the lid. 
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Figure 1 
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Figure 2 
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Location Plan of Closure 
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